1 



esp@cenet'- Document Bibliogr^y and Abstract r 1 Page 1 of 1 



PHOTOCATALYTIC HYDROPHILIC MEMBER, ITS PRODUCTION AND 
PHOTOCATALYTIC HYDROPHILIC COATING COMPOSITION 

Patent Number: JP1 01 1 4544 

Publication date: 1 998-05-06 

Inventor(s): KITAMURA ATSUSHI; HAYAKAWA MAKOTO 

Applicant(s): TOTO LTD 

Requested Patent: rj JP1 01 14544 

Application Number: JP19960275191 19960910 
Priority Number(s): 

IPC Classification: C03C17/34; B01 J21/06; B01 J23/30; B01 J35/02; C03C17/25 

EC Classification: 

Equivalents: 



Abstract 



PROBLEM TO BE SOLVED: To obtain a photocatalytic hydrophilic member capable of maintaining high 
hydrophilic property of the surface over a long period of time and maintaining hydrophilic property even at 
the time of shielding light by forming a surface layer contg. photocatalytic titanium dioxide and a specified 
multiple oxide on the surface of a substrate. 

SOLUTION: This photocatalytic hydrophilic member has a surface layer contg. photocatalytic titanium 
dioxide and W-Ti multiple oxide on the surface of the substrate. It is produced by coating the surface of a 
substrate such as a glazed tile with a liq. contg. photocatalytic titanium dioxide particles such as an 
ammonia deflocculated anatase type titanium dioxide sol and tungstic acid such as tungstic acid dissolved in 
an ammonia soln. and carrying out firing at 500-800 deg.C at which W-Ti multiple oxide is formed. This 
member has high hydrophilic property of the surface, the contamination of the surface is prevented and self- 
cleaning and easy cleaning are attained. 
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[0 00 9 ] 
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•5. 

[0010] ^WtcteWSiBSflOH^ttit*. *£© 

»titt*S-rStttt*l,>9. PCT/JP9 6/00 7 
3 3 -5f CCt* Ufa «fc 5 (C . SMvtglffi*** i ©SJttft CC&JS 
1/C10* OT©tt»T**l«. 

ilggSbrfc.. ^*#ffl*©*«fc*j5St^K:Hi&* 

'v/l^ ? h©^-Jl/ WW^KL^ 

©fl9**>S«l©*B** l*Lh 3 -S SSWtR&S WK ft±r 
4. PHUKPCT/J P9 6/0 07 

mttSEjm* *mb. i"-5>h*wia»«©»*!t»!fe 
[ooin mtmm&±szi£8L<Dm7k&$:mft-czti 

[0012] *^*ijiffloJtg^S«i Lrtt. izf2P£ 
tt#5*. -7'^ X? •> ?W&lifMl<cfflm-C% jSJEW 
«L ftlBUfffl*. tftlMltt. itHM©<i:9«ctt:BKMu 

>x 2pqmsu>x. mmis>x> mm 

>X ; :/yXA ; mW^WgoX&tf^X ; ggftm. 

©=f>K5. j®g|tti!©=f> F.-5 > ^fflflS©*^!!^© 
SK*5^ ; Sift*. C&Bgff. flBtt. »*ff. 

x^-^-eju. ^-MW. a-^'^x-Y© 
=f>K5. lEafl6©=f>K5. ^ffi»©J: ^ &m^©a 

ffl7Xi>©->-;l-F, ^r(<-^ffl-7X^©->-Jl/ h\ ^ 
h©->-;i/h\ »«6 D n a K?iJ^-x©^^ ; if- 

V. 5. -te^>K 3>*y-K «i. ffiS. 

ne.©<i^-tt. *n6©8um*3WH3S(c:iwr»*. a 



S. US. X/-KU-;i/©i1«ac«teS.- h>*;H*)ig 
aetife& *MMfi*8£JRk* 

*. fisn. mm. mmn. mw&m. mi**-* ism 
s*«fc»©7^juA4*tf. *#e^jiffiBj^^st^ 

tttli. ±E»«Bi5jtJa»tJHW-i-**i^«:B*©*f 

H». ^Jl. 425 5 s»^^. ^5^. 

fflm«S!n a p©^ y > ^gPn n n^i4^Rt>*^^. OAl 

*«E. »Wrt». iSW, ^f)©^ 

tt. 

[0013] ytmkmMtwtu. mbnea©eam 

*fb/c<t#{c> fiB*^*©«^-©®e (^a®) tcj; 
^bffilS. ZHtrt^vx, =WUt2 mt 
tt. SofeOT. e^m». jt$)\,»z"< K5>^. 7KS85 

>^©j:9asrtMw. *». ^ne»©7c©*>e»©?fe^ 

SS^WbSns/ctoCCtt. »jtS51&©MS«. 0. 0 0 1m 
W/cm' «±4,ntt<fcl»*i. 0. 0 lmW/cm 2 « 
±/c£Jtf*L<. 0. lniW/ciiiHlt/ciJ:^* 

[0014] ±8Baffi®©BBf W 0 . 2 y mOTCCT* 
©**W* 0I,>. ^^i-Ttltf. ^©^{C^-S^fflJHWffe 

BW*flS©««il*i8WrfeJ:^. ±IB^ffl/ltt, 
itb&Lrra^AJ&SOiiK &U©*iSfSH,>„ w$ 

u < itmmmomifrmit 2 «rr* s ©** j: ^. ^ r 
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t, Pd. Rh, Ru, Os ( I r©cfc$&e&iK&JS 

So 

[ 0 0 1 5 ] H 1 ©S^ttBB*©»flt*ffiW. 
JHMttBM 1 * ^tt^iBW U ft: vOU *»»«ffi±«: , 

- f a v :7'n — f*4 a— — t:-/ > 

^><b^lMj!i«$n^5 0 0-8 OO'CCOiB 

eawt^^^^jgjKtt^a^^ ; 7Kis<b 

* * > ; fc^Mft * * > a f©36»JKttBt-f £ ><D 

VtitfXD-fiWcc ?m h , 36«9i14M{ 1 * * > ©±i3fH8 

^*>i<D«^iMfc«3WBJSJ!3nSjaKr**5 0 0- 

1 0 nm«±/c<b^tc^4^(D^a^^J:S*j7Wbtt^ 
[0016] 

C^flSW] *H50Sl . (T i 0 2 + T i 0 2 /WO, 

1 0 cmftCDV-^^-fAy/^^So^ffiCCK^fcT-A 
^ffi^<tO«lCTM{b^^>«|*a»L, ^<£>f£5 0 



ttB^b3-&rr^*--KaiBMb^*>**j«si*te. r 

^*-^ffliMb^^>aWOflMHil OOnmr^o 

6M?/cm 2 *atefif& SOO'C-Cfi&JEU #9K» 
4f#/c 0 Jt«©fc& k 5X10 c mHfc©*tt*-OU 
(3fCM»&, AB0 2E1 1) iC. 7>^^TSfi7t 
* — *8«Mb**>vOI/ (CJMSR, STS-1 1) * 
7 0 0*CCOSSr3 0^^Lr#2K*44f# 

<!:©S«ft<D«fb*W5eLfc. #2Kftr» 
40* arJ^LfcoDCcfcfu #iK»rttg- <h{&^ 

3 mW/c m 2 <D»*HSt* 1 B # 1 ttflStffitCflaWO 

it. *©is*. *<t©»ui!fl«o' *rtt«*^bsn 

[0017] SUS0»2. (T i O z + T i 0 2 /W0 3 

1 0 cmft<DV^7^A*7^«taS3, 511% 

*»»fW»0S»J : 5 >) CcaSf*, 8^2 4 

cm©»]gt?3l#±tfr. S^^-r^ v^^-TaIsV 

SESnA:. »CCC % 3, 5SS%CDf-h^x h^->^^> 
(««?»J : x#y-;k WMWWJ : x^y- 

^b^ * > (c o . itt^rTk^b^ ^ >©«7M8*&cc cfc 

Ote^M^^XOSK (JK^5 0nm^Ig[) 
fCJgJsSStifc. ^CCC, 0. 2 51i%0^>^f>® 
: 2 5%r>- : t^r7K) «c»ai1». «#2 4 

*4^ff/c 0 jS^cc^o^Mtt-fb^^^iiesrfbLrr 

o 2 /wo 3 iMifci«iti^i*ie»ni)o 

ibSSCD/c^, #3IS«45 o O'Cxmf&lsX, Sb&U 

zmtc* mmt&^mmmit*$>m&mt\;XT* 

0*# 5^*4cDaS(c^ u-T >M4^flJO, m*!&MX C 
f o , *il7KSomB7kr«^A:a, ^M^CCJ; 0 5 0. 
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-cv3 oaiaastisciKj:!). *ffi*st*«:rejfc3 

•bttc$. 1 BMSO . 3 mW/ c m 2 ©S£?B&£M!W b 
fc. •£©*§*, K#4*ffl©*£©^fltt#«:i- iffi 

7k£<Dmbn<Dmt*wmLtc. #5i^-c 

[0018] 

3 6CC*©±CCdO^*f i ><t**>£©1g-&ffitffc!BJ& 

ft s ©r . Ad«jfc*«©H*teK'ii&8'c s * 



* «KD5tf»»tt«:a^'< fiSttW^*«c j: 9 . • MS© 
a*ttfcfflBKt)fci)*ii«sft4«fc5K;as. 

[*KliiE2] 

[ffiuEftg] 
[HI] 

*Ui«ttBMt«i 
Sit 




[#tt»IE»] 

[lifflH] 0$12fi 1 4B 

[**MfiE 1 3 

HiiE»*BS*] #fFW}*©«EH 
[«ffH»3j*©ttH] 

[W*5 1 1 S*f Office. lgJ¥#s 1. 0 n mjy±-C&S 
SfcJtt&tSfeBWfc^ * >#W@*5jfj^ ?n, 3 6 K-t©_t Ct 

# > ^ 7- > t # >a> & s^sm ta&fc^rr 



rasrrang. s 6 fc*©±»ci»>y;* 

mVm-eWm? Z>TM. 5 0 0 'C~8 0 0 'C<DUBX%i 

WBrrsxS, 3 fc(c •€■©_!:«:* >i/X7->K£#tf® 
ti^ragrr sx*i v 5 0 0 *C~ 8 0 0 •Com&Xf&fSi 

LT^^ig{b^£>£i!£ll{b3tt£££*>«: > 

;*^>£*£>jfcfc&sig£8Mb^&Bja-f -axe. * 



-ffil 5- 
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* 



c^iaa^ij] nmmmi 7*©2©SBe«:j:&»iE©jMi 
c»nb»] gaffing ib& 

[*MtB ]ftll¥( 1 99 9) 1 1^20 

[&H#*1 WWW 1 0-1 1 4 5 4 4 
C4MBB] ?^10¥ (1 99 8) 5^60 

i¥mm&) sfflmv&M 10-1146 

[miffi##] — 2 7 5 1 9 1 

[BIM$flF^Mflr6J!R] 

C03C 17/34 
B03J 21/06 
23/30 

3S/02 ZAB 
C03C 17/25 
[FI] 



COX 


17/34 


Z 


B01J 


21/06 


M 




23/30 


M 




35/02 


ZAB J 


COX 


17/25 


A 



[JfifctJB] ¥JS8i£ 12^169 
[*»*iE 1 ] 

[ffijE*tmwM%] mm 



[ffitUB] ¥Ji£l 0^8^50 
[#SkttiE l ] 

[ffluE^gfc] ^Jg 
[«8tg] HUB* 

i mmm i ] mmmwbc . ^w^tt^t ^ * 
m>m2] mittm&nmitm^mvmmiz i o 

vSttft-casr sxn. 5 o o -c~8 o o *c©iaa-c^ 
[»«3i4] stt$n*. *eeafflMfc* * 



ttitait sxg. 5 o o *c~ 8 o o *c©sa-c«ss 

LTfcS^M^b^#>£igifMb;*t!-& 
[0 00 1] 

J *»Wtt. S*f»ffi*W«© 

b. Si, u>x. #5*, y;xA*©i© 

s^autt©^ffl*ise tc^wtr 5c ijcj: o, sew© 

b. *fc. m^ff#9^^>»Msa[^<nA©as«])r 

x«*ffl*aajwb (t*7j"j-->i') usl<»- 

[0002] 

[flas©tt«] s»&e{caswL*©f6©«!i!p©ai»^5 

^8^7^. mnoxkij?*. mm<Du>x, 

#ffi9f-§fi©*M <-*7^ #igaa#-c§ ■& ©tt L « u 

«©u>X3wa^gs{ii«>^<aa3n4. m«c. 



0- 1 1 4 54 4 



-r??^*^-. BS^<DU>X -fXZ^^Jlsji v Y<DZs 

I 0 0 0 3 ] ±E <Dffiffi<DtcSbt,C, %M«StK 

[0004] tits:*, aiBfty^ftcD^HCcfcti-rtt, at 
tem>M*K:J:»3iSfe3ft, S!ft^I«T1*^c is 

*«BK>i5fttt* *-#>^»^©«fc54iB(M8*«* 
1»K*C0r^*&<D£#*6ftT^S <HB5^*t 

^±^cw*co{EiiBiite&j56 M , B$&ft¥£tttii 

SttXfflfiSI, 04 0 4^, 1 9 89$10fi, p. 1 
5-24) o 

cooo5] fie*0ii&rtt. ±ia^f^$g&£w?ft 

^I^ih-r^fc^cc^^uf- h^^;u^nx^u> (p.t 
FE) <D<fc5&JB*tt©^3^»*L/l^#^6nrii 

^<h#^e>nri^ <kkh\ 4 4t, 1995^5^ 

P. 3 0 7 ) . *CV. »&&<D#?y 

. 1 9 9 5^1^300) . «S«cJ;fttf. C 
©«6Ktt7K <b ©SMft tcg|» LT30-40* ©SH*14 

Jgi^cD7Ki(D^Mft«2 0* 5^650' 7Ki<D 

-ffl 2 



y v-©lfclBltt*||MM««: J: S«ft*|&itT*'t <fc# 
[0 0 0 6] 

[0 0 0 7] 

%ytm&? z> t . mmmmtmmmyMt 3 ft s <t ^ 

■T^i^^^n^. Tttfofc. *ftW©ffi«^±«J<!: 

Cc*b^***>^#U 3 6fc:*ffl»**Ji#*<z>±«: 
[0 0 0 8 ] *»?8^« k ^tKEttK-ft* £ , * > 

ft, 3e>tC^CD±iC^>^r*><b^^><Z)1S^{b^ 
BeSBBttHo =-13 — 14it^5lC«tt*m 

3 aBJB*c*ittttCttBMb»3W#W3ftT(r»SCi 

ffi?^7>:tt^M-r 4<fc 9 CCft 
[0 009] 
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So 

^ftfc**0r 1 0' ff*L<tt5 - «T©* 

ilfttt*SrStt)K*^. PCT/JP9 6/00 7 

brio* «T<o«»r*n«. ffi«*<oB«^>awi** 

&o Sfc, BffltCPCT/J P 9 6/0 0 7 3 3f(CS 
U/c£5(C v BIS^E^TkiOSMflCCjftffL-C 1 0* 

[0012] *^BJ^^fflpJ^^Stti It _fciHE5 

mi. mwmmm, mnmm, m&m<D&>>izmimii> 

>X, 7fc^u>x\ ^3Mgu>X, rtflU»u>X, Aam 

auwr Sa^s, 'si*, u-^x^ 

=f>F5, jBB«&©=f>F^ ^ffiUBOJ: ? 3&S«9©a 

; mmm^-^. ^^-^^-^ i»n 

ffl7^i?05/-;l/F t x#-^JBvx F\ 
? b<Df-;U Fv }%M&uuW&\tr — ^<DJ3'y?, ; ff- 

tt, Hz^S^X, #^X, V'^Ts^v 



i'Lri*. JJB^I»ibBi*ftW«fr&»^«:tt*(D*t 

^ao^^^v^Bfcawisacjf^s, jam 

«Hfiaw. 

[0013] **B«ttWfc«litt, KfbMSAOfiSV* 

mm. Ziitit'xv^^ H^b^>^x-r>. Mb 
£ 0 ccr^^i^b^^Si^cfflc^^cbor 

*B7jc{t3ns^CCtt, B*§36<Dflaff«, 0. 0 0 lm 
W/cra 2 feLh*tlt*J:i^ h 0. 0 lmW/cm 2 
±/c<bjff^U<, 0. lmW/cm 2 ^i/ci^W^ 

[0014] ±gB*MB<DMWW 0. 2m mfcTFteT* 

«r»<-rntt«ffiji©w««tt3&ir«i±ra. ±ta^as@ 

BW-t»fl&©»tlJR*H^rfcJ:l^ ±IB*ffiHtt, «W 
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rtitf, saucer y fflgf*#w ^>^s«^^>* 

»5n^ 0 ±iBaffiJlfcWAg, Cu, Zn<DJ:5&!fe 

t k Pd, Rh, Ru, Os, I r©<fc5&a&»i£JB 
£$tfjn^ SCims. But B*Jl*8Sai L fcSlffiJl 

c o o i 5 ] m i ©«*ttia5«<D»as^ffi«. wak* 

Z^tCDm&Mitm&fcf&Zti&b 0 0-8 o 0°C<DU 

*^j6*«Ktt«{b«jcc^b'r 4iaa ( r ^ $ —emmtt 
**>©*sj!rfbHa) «±r**K ^>^7->i 
^^>i©ffi^»^b«53&sjBjasnsfflS'r**5 o o- 

1 ©aTkttSMttctet^W. *«[J«ttBMbi|»H<30j«fl£*s 
1 0 nm«±/ci^CC^M^^ibS^ c t^*l7Wbtt#g 

[0016] 

imwn njfcffiii . (t io 2 +t i o 2 /wo 3 a> 

3W»ft«:<i:0j985^!Wb^*>«[*»*u, *<D«5 0 

-*i 4- 



iSWbs^rr^ar— yaM{b^^>**ja3-tffc. r 

^*-^SBl^b^*>aiB<!!>MW«l 0 Onm-C^ 
£>^;*^>@££, lto. 

6/ig/cm 2 5 0 0'CrSlSU #91**4 

5 x 1 0 c mSftCDSSffl^ 
(XROS. AB0 2E1 1) fc % r>^^rfl?j^r^ 

%~vmMit*%>y>\> sts- i i) * 

JWfrU 7 0 0T!©jattr3 0»«J«L/r#2Sm*» 
A:. . ^iSa©ft^©^»B(D7K<bO«*ft«. #2 
K*4rtt9' r&ofcCDCOtfU # l §S*4~cfcj; 2 * ti& 

4 0* *rJb»Lfc©CC*fU #1KI4T«9* tm> 
3 mW/cm 2 1 B # 1 K«*fflCcflSWO 

[0017 ] HJWIJ2. (T i 0 2 + T i 0 2 /WO s 

1 0 cmfl©V-^7^A*7X«4iag3. 5M% 
©f- h^x h*i^V^>»jK <«3BWJ : x^^-Jk ftO 
*»jBW«ia : x^y 5 >) 4 

mm <#«SW : x^^-;U, JD^K^MWJ^J : xdzy- 

gfiK*^^ y?zx-<f*4 ^#mc&*), mm^cm^ 

^b7 c ^>cc/j:^ x iRi»T7KB(^b^^>©JBi7kj|8S^«:j: 
«5«BSiM^*>cofW!l (JHWSOnmSK) 3*Wffi 
«CJ|$JSESn/Co ^CCC. 0. 2 5M%©£>^X:r>^ 
SSfiR (SJK : 2 5%T>*xT7jO tC?SSf^, S^2 4 

mdt£o. mwttcmfaL. soo-c-csstestr, #4i* 
W^S/c «^«:J:0*i^§5[lJ'fb^^>*s*SftfbUTr 

Oa /WOa *^^b , -»3W*aSOTC^i*^6nS. 

tb®<D/c26, # 31**4^5 OQWmmLX, #51**4 

4t#/c. «fiK«c<j:0i)ii^Btt^b^^>^*SS j fborT^ 

Batn{b^*>30«ftjSLfc. Mmm&<D#4mm 

•TO , *ai7Kac«KB7Krac»fc-«. KBRStc J: 0 5 0 
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«fc«, 1 BMJKO . 3 mf/ c m 2 WSrJfiW b 

imzmLtc. >x<£> 6 erases u tm^ffi© 

[00 18] 



[f^fIE2] 

mi) 

MBiJIMSBIHfc* 




[iiWa] 0*£1 2/U 4B 

[#^ffiiE 1 ) 

[tmm i J mwrnmic* i&m& i o n m«±r& s 
* > t- > t ?• * ta^^mim^m-f zm. 
mi. 



mum 2 1 mmm* . ftWiSttB^t? * 
mtKWrci&m? -sxg. 5 o o -c~ 8 o o -cosst?^ 

Wfo-cwmr 3XS. 5 0 0 °C~ 8 0 0 -c©fis-c^ 



-M 5- 



